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' ^^>kmmm3.%^^';^m^m^'M^^^^ (sch) > a 



('-)^PJ%:^^'i^m^ : ^ ( ) ffl ' 

10 

12 

18 SCH H:^ 



m'i ^ ms-'^i-m^ t ^^^^ ( separate Confinement Heterostructure ' 

^iH^t^ ' ^^^Tt^AII (Semiconductur Optical Amplifier ' T 
^4 SOA ) ^ ^^It ( superluminescent diode ' SLD ) ^ ^ ^ 

40 nm ' tmxm^^m.m.n.ifntM.^^'^^^'' 

ij^ ' (Er-doped fiber amplifier ' T^EDFA) @ 

' -^^l^^-Jt C-band ^ L-band !^^^fa1 (1525—1605 
nm)M^.#7ta6*J^'-44^t^^^ 1300nmW^ii^^^>^ll*#^^'^ 

' ^^'fg.6fjiri^#.'^'fr7t.a4^''^^ (core) 4^m.4%^^4t^ 

( Ge02 ) 6fj ^ ( single Mode ) ^fe^^ ' -L >t >^ ^ ^4 ( Multi Mode ) 
^m. • 1400 nm m^t^'^^'i^^^^^'^^'^'^^^^^^'^ ^^^^ 
^ ' ift^&aM.^#6*)^4t>iL-^^ 1385 nm • ^^^i^^^ 2000 #-a^^L 
Lucent Technology 6fj*,>r4iL#f >^'l^ ♦ ^ ^mc^ fX^W^ 1250 nm 



g 



1 650nm Afa S 'f^^I ^tiit^k. » 

% • 'flt7t.itm6^j-°rffl^^/'S^ 1200 nm~1650 nm » ^i^o ' #^7^^:^ 
A^^^.^i^Ttas^^-^^t^l^i^ ' ^S^^^^MI:^!^^ ' C-band 
# L-band 6^ S ' ep t 1^ *t ^ ^ 

(WDM) f.M,t6^ji#^.fi4:_— ' -i-'it 1300nm 

tfL^..^t6^J ' ^-kf^^KX^^m-tiLil^-h^im 1250 nm~ 1650 nm 

1^ $i^M.^^^i^^ ' <S.^^^^^m.^:^Any>>^^^ 40 nm 

^^^^}^-k^^m ' ^6^a^>i:t^lL4a^B^a (Metal Organic Chemical 
Deposition' T^MOCVD) ^^^^^a^a ( Molecular Beam Epitaxy ) 

(Semiconductor Quantum. Well) ijaa^^^^m 



' $,i%Mmma.%Jk^'^mm^^'^m% (sch) > i^^a.i:>i=i 
.^iti'jjiiit^s 6(j ' ^^m^^M^i^n'^m^fk^"^^^ (sch) 

I^B^Fal (Tn.cap) | <1 » 



10 



;^^tS:tt ^ ^tfl 6^ ^ X.>^ ^ >t 4 ^ # ^^t^*"^ * T ^^'o a 



11 



^ ^>^^^Pg.^t^t^4 (SCH) : t ' €/7il 

^JlBf Pal . il^S^;fe-3t6^>E9:^8f fal^JS-J-l^.-^ : SCH |S^t 

4L#^8^Fa1 > SCH lA^t^#^8f F«1 ^ •t-;!^^*^^^ 

12 



^^^-^m^y^^ scH j^m^mt'^^i^^^^^—^^^^^^^ 

m^S^i^^^^^itr^^^^'^f^ -C „.,o,al= T n.dijrusion+ T cap.p + 
%^^$tm^^^^f^^) nttm. " t r p,,otal> -C n.total ' I'J't^'t-^ 

' rfii^^icAiiN^^-^lt^i (N-side) ^ 

i^^#J60»^##3Li^ ; ^^SLtfit r n.to,al> rp,u>tal ^ ' 

'|-^it^f:-f #-^^^^1^ ' ffn^^^ii P (P-side) ^ 

13 



4L^&Ps^^#l^^tL6*;^iyi ; 3D ^ 3D ' ^^mU^ » ffq El ^ El ' 



3 ^ ^^^Pa^tM;f^ (SCH) ^^^%^ : ^^%^¥}^f/}it^ 

t 6^ ^^ii-fi-^tt.^^ 4^ ^ >|5] 30 4& ' -^m^ i^A^^'^^tmi^^'i 

4-1- ^-}*3 ' Is^ii^^'jitJ:-!^!!^ ' ^^^^t*ft^T6&#-i = ^ 

^s^B^mm ' is.^^^^m^2'^u.^y (ps) « :J(o^sch 



^^a^-^^^ti^i^-jt^^ • a^Pl^m^^^^ff^^f.^^^^ (SCH) 
>^T^'JRf1#5^ • I €^i^f5^i:-?-#6^jBffo1 (Tp.difl-„sion) -t-^ife^i^^^t 

^jLig^Pl^m SCH • ^^iiP ^^^^^'fsm SCH 

-f ^ft#J6^I^SCHlS^X.>^#>tb*ieP3^^^lt#J6^jt.>^A ' ^^-^ 
t ' ^#iiP 3^1-^ ?^lt#J6^ SCH (^j^#.^'t^-;j^;#6^ N ^^^^ ' itb 

.^t ^ $'J # ^ # 4* *1 it: ^ ^ Pg^ 6^ f^l r w = T + T 



16 



^P^^6fjB^Pa1 T„,,o,al= rn.diffusion+ T cap.p) ^ ' * ^ € Jl^I ' ^# 

^t^^ 10 - 12 ##^;5'J^ Ino.67Gao.33As0.72P0.28 i-^^ Ino.53Gao.47 As ' J. 
1itt*#7fc.^^^'J'& 1.3 ( /zm) 1.6 : iSL^ 14 #*^->^ 

Ino.86Gao.,4Aso.3Po.7 ° ' :^^fflm>F^SCH lE:^ 16 120 nm ' 

Al : ^ESffiimTF^SCH 18 X.>^>^ 30 nm > 'fA^,!^^ A4 » 

bblit Al A4 ,^^^?^lt7t.^AII/f^^^^-^^lt^^^a.^**^'A4 
^|it'J>€>/iiaf45tt&*l3tX.6^t^X. » i°^-tBim^ ' A1^A4^#I 
tt-f J^i:(FWHM)6fj^t.«f>i^€-;/il6fj^'fb»Al '>t^I^€';^L^I^ 3^800 
mA 8f . ^ FWHM 300 nm • iTfj A4 >{t 50 mA ^yfL^^^lkT ' 

^ FWHM Al ^'t^.fu 800mA ; A4 

100 mA 8^ ' ^ FWHM M^H^i^ 300 nm ' it^i^ S fl^T f 



17 



^^•Jffl ^ IS] t.>^^^ *-^-#^>^'5L4S*'i'^^^'^^^ '^^^^^ ^^^"^ "^^^ 
[ SI ^f^iF-t^ 

^ E9 ffl ^ A4 l^^^:5t A H/;^ a^a .^^^ ® " 

^ ffl ^ A4 ^^It ife.:^ A H/fft ^ '^"^^^^^^ " 

^-fcffl^ Al^ A4 6(i-^jfeMt.#>i^t>75l&<jBfl#«^ - 

10 f:^# 
12 

14 >fiP|: 

16 SCH 

18 SCH 



18 



#.^f'j^is]^^^pi.^tM*4 (scH) ' i^-f^rfj^f:^^ 

^ X.>^#^ ^tt^ t >is] i'J it 1^ t ^ ^ 6^ a# Fal ^ 5 «> 
FaUb t ^ ^ 'J it * ^ # 6^ f«1 4a ;^ ^ ^ 3 ^ m ° 

8 - -k^^m^^mm^ 1 Jimi^L-^^^^ • *t • ^i^^nx^^P^t"^ 

- p, diffusion ^ diffusion '^'^cap.p '^cap.n .p. a p. rrr w 



19 



20 



if - 

?f< Mr t ^ iis. $'J ?^ 4 ^ # ^^i it >^ flb 6^ F-1 r = r 
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3.5 




=J-.i„=_^.^^ , ! : ! 

800 900: 1000 1100 1200 1300= 1400 1500 1600 

}^-k (nm) 



P-side 



16 SCH^i:^,120mn 



10 



r 



^^0.67^^0.33^^0.72-^0.28 ^ 

6nm, 1.3 //m 



15nm, 1.6 //m^ 
12 



16 SCHll.i^,120nm 



N-side 



14 W% • 15nm 

■^^0.8^^0.14^^0.3-^0.7 

1.1 fjtm 



P-side 



18 SCHdi^, 30nm 



10 



^^0.67^^0.33-^^0.72-^0.28 ^ 

6nm, 1.3 /zm 



■'^^0.53^^.47^^ 

15nm, 1.6 //m 
12 



18SCH^^, 30nm 



N-side 



^]AAtL}% ■ 15nm 

^^.8^^ 0.14-^^0.3^0.7 

1.1 fim 



0.000014 
0.000012- 
0.000010- 
7 0.000008- 



A1d9 tilt 



0.000006 ■ 



0.000004 



0.000002 



0.000000 
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12000 



13000 



— I 1 1 1 1 — 

14000 15000 16000 



1 

17000 



y^-k (A) 





2.8x10'^- 




2.6x10"^- 




2.4x10'*- 




2.2x10"* 




2.0x10'*- 




LSxIO**- 




1.6x10**-^ 




1.4x10"*- 




1.2x10'*- 




1.0x10"*- 




8.0x10'^- 


6.0x10'^- 




4.0x10*^- 




2.0x10"^- 




0.0- 




-2.0x10'^ - 
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17000 



(A) 



2QQ /^^ — Sample A4 



200- ^ Sample A1 



/ 



100- 



200 400 600 800 

>i^f:>:^L (mA) 




